The subject of malarious fever is one which belongs more properly to the physician than to the surgeon, but everyone in India, whether he practises medicine or surgery, is constantly called upon to deal with malaria and its effects.
of showing you are wholly unmerited, that have been cast upon us by the British Medical Journal. This journal has been conducting a campaign on its own account against the sanitary services in India, in which the microscopic " parasite " of malaria has so far been its biggest gun. Statements have appeared from time to time that the " parasite of malaria is the greatest discovery in pathology." . ..." If there is one thing certain in patholog}7, it is that a living parasite is present, and can be invariably found in malarial blood. It is by far the most important of the animal parasites affecting man.
Eyes sharp and trained as those of Virchow and Frerichs, completely failed to recognise it lying patent under their very noses. The investigation of these bodies is the principal business and main duty of the Indian physician. It has been entirely or almost entirely neglected by the profession in India." Men who write of Laveran's bodies as " pets," " beasts," " brutes," or (save the mark) " bugs," have been extolled in the British Medical Journal as scientists in terms of the highest praise, while senior men of the calibre of J. M. Cuningliam, Bryden, Rice, Marston, D. D. Cunningham, Crombie, Sanders, and a host of others, whose names alone call up feelings of respect and admiration throughout the length and breadth of this land, have been as freely reprobated and lampooned.
Members of the British Medical Association, who have dared to express views at variance with those so giddily championed by their own journal, have been grossly libelled. In short, a reign of terror has been established, which must soon make it impossible for the profession to hear more than one side of any of the great medical questions of the day. The journal has gloried in the " bombshells " and " hard-hitting " of its editor, who is apparently unmindful of the fact that two can employ these offensive weapons. In resisting the personal attacks of the British Medical Journal, however handicapped we may be, I think I can safely promise one thing;?we shall not load our bombshells with untruth, nor will our hitting be below the belt. I call it distinctly hitting below the belt to publish libellous and cowardly articles in the British Medical Journal, which are obviously written in London, and date them from Calcutta. It may be urged that the errors in the article I refer to, and which stamp it as having been written in London, are printers' errors. It is just possible, though highly improbable, that the designation of the present honoured head of our Service as " Surgeon-Major Cleghorne" is a printer's error; but it is quite impossible that anyone in Calcutta, or in India, could have written of the " Offices of the Indian Government Council." There are no such offices. If the cause of malarious fever is, as the British Medical Journal asserts it is, an animal parasite living in the blood, even then our profession in India does not deserve the hard things that have been said about it, in view of the many members of the profession whose work and writings stamp them as ardent searchers after truth on plasmodist lines. But if, on the other hand, malarious fever is not due to a parasite in the blood, & fortiori, if it is not primarily a blood disease, the British Medical Journal stands discredited in its self-imposed task of regenerating the medical services of this country, and we may reasonably demand to be left alone, and to be allowed to manage our own affairs, sanitary or otherwise, in future. It is not stated whether the drawings of the " parasites " of the 2nd, 3rd and 4th days are intended to represent one and the same body in different phases of its existence, or whether they are pictures of bodies seen at different times and assumed to be o'ne body in different stages. Whatever they are, with one exception, none of them are correct representations of Laveran's bodies, any more than the picture I now show you of the man with his arms and legs extended is. This is taken from Marchiafava's book, plate 2, figure 6, and it discredits the whole of the drawings in that work. No one who has studied Laveran's bodies could pretend for a moment that they ever take such a form as this. The only drawing in the Lancet and British Medical Journal series which is really at all like a Laveran's body is the crescent in line B, and even in this the granules are depicted in the wrong place, they are never situated, as they are in this drawing, on one side of the cell only. All the drawings in the Lancet and British Medical Journal are stated to be copies from the plates in Marchiafava's and Mannaberg's book, and I am not aware that Marchiafava, or Mannaberg, or Golgi (" the talented Italian" of that devoted worshipper of parasites and foreigners, Dr. Patrick Manson), or Bignami, or Celli, or Grassi, or Felletti, or any of the Italian observers have any claim to our confidence, which can weigh against the established claims of the great and immortal Yirchow and Frerichs, who failed to discover a parasite in malarial blood; or that they have any claim at all, except that which is founded upon their descriptions and pictures of the bogus parasites of malaria.
It is not surprising that the theories of malarious fever founded upon the assumption that Laveran's bodies are animal parasites living in the blood are fantastic and fine-spun. Everything, the very nomenclature of malarious fever, has been disturbed and recast by the clinical plasmodists, in order to meet the "New Pathology"?the " Scientific Medicine" of the British Medical Journal?based upon a parasite of malaria, distorted and multiplied according to the exuberance of the successful observer's fancy. The fever produced by malaria is assumed to be due to :? (a) The act of sporulation of Laveran's bodies at intervals, which are stated to correspond precisely with the periodicity of the fever; or to (b) A poison given off by Laveran's bodies at the time of sporulation.
No evidence has been adduced to support the theory that Laveran's bodies sporulate; or, if they do, that the act qf sporulation is periodic; or that it is accompanied by the secretion or emission of any poison. The periodicity of the fevers of malaria has been conveniently assumed to bear an intimate relation to the supposititious act of sporulation, and obvious inconsistencies have been got rid of by the introduction of such terms as " mixed infection," where two or three generations of " parasites" are presumed to be at work in the blood together, or " pernicious infection" in which the "parasite" is so deadly that it kills the patient before it has time to sporulate, or to do anything else but perform the impossible feat of capturing and penetrating the red cell. The old term " quotidian," which still I hope conveys an intelligible and practical meaning to every one of us, has been given a new interpretation, so that it no longer signifies an intermittent but a continued fever.
The ansemia of malarious fever is considered by the clinical plasmodists to be due to the destruction of the red cells by Laveran's bodies?
which devour them or eat them up, or, in some other plausible way, demolish them. The excrementitious products of the parasites in the blood, and the corpses of those that die there in harness, are further assumed by the plasmodist to be got rid of by the phagocytosis of the white blood cells, or of the macrophages?the large nucleated cells of the spleen,?or by the phagocytosis of the endothelial cells of the bone marrow and of the cerebral blood vessels.
Lastly, all this microscopic mass of excrement and of Laveran's defunct bodies has to be got rid of; and it is assumed, in the most amusing way, that the phagocytes and macrophages throw it out in the spleen, which must be, according to this ridiculous theory of the plasmodists, a mere dust-hole, where it accumulates until it gives rise to the enlargement of that organ characteristic of malaria. For scientific medicine the chapter on phagocytosis in Mannaberg is one of the most entertaining in the book. It ends with a hint that the usefulness of the macrophages is at times marred to some extent, because they occasionally overeat themselves so tremendously that they burst and let all the spores they have devoured loose again before they have had time to digest them. Time compels me to pass on. I must therefore leave you to complete for yourselves the picture of the disappointed macrophage, all his obliging endeavours to benefit the patient being rendered nugatory by his own amiable and well-intended greediness. These bodies are different or varying phases of one and the same cell. The intracorpuscular body, or cell, becomes the extracorpuscular body by bursting through or incorporating with itself the envelope of the parent cell. The crescent, the movement called " swarming," and the development of flagella are readily accounted for without the necessity of regarding Laveran's bodies as parasites in the blood.
Before we proceed to consider in detail the exact nature of Laveran's bodies, and in order to facilitate the study of their meaning, it is necessary to dwell for a moment on facts, which are known, and which I have observed, with regard to the physiology of the blood. It is because these facts have been lost sight of, or disregarded, that the parasite theory of malarious fever has flourished to the almost inconceivable extent it has. The physiological and biological statements I am about to make to you are gathered principally from Lister, Pettigrew, Laudois and Stirling, and Drummond, supplemented by observations we have made in Hyderabad. If these observations are occasionally strongly stated, it is because I wish to emphasise the lines on which I consider investigation should proceed in future, and not because I wish to force other people to accept them.
Healthy blood contains two kinds of cells, the red and the white. The red cells convey gases to and fro between the lungs and the tissues. Their functions are urgent and all important, and admit of no interruption or relaxation. Hence, among other marvellous qualities, they possess an elasticity which is absolutely perfect; nothing stops their career, and they dash through the narrowest channels, round the sharpest corners, and past obstacles of any and every kind without the smallest check or hindrance.
The mobility, energy, and outward activity of the red cell gives it the stamp of what Drummond calls " maleness:" it is an organism principally concerned with nutrition. The white cells are very different from the red.
When fully developed, they appear to me to be filled with granules which are minute living protoplasmic cells, and many of them contain large clear spaces, hitherto regarded as nuclei, which must, in my opinion, either be fertilising or nutrient areas; most likely they hold reserves of protoplasm, I throw it out as a hint to the profession, that they supply the blood and all the tissues each with the particular kind of protoplasm and young protoplasmic cells suitable for its own special requirements. They incorporate in their own being the two main activities of all living things, nutrition and reproduction, and their internal activity or passivity, and the fact that they teem with young cells and granules, indicate that they are the female, in the sense of being the maternal, cells of the blood. The white cells are never in a hurry like the red; they loiter about in the capillary system, and stick to the walls of vessels and pass through them, shedding their contents either in the blood or in the tissues. "'The white cells have special movements of their own, which consist of varied activities of their protoplasm.. These cause the cell itself to change its shape and position, and they produce intracellular movements of the granular contents which are seen sometimes moving slowly, and at others actively " swarming " with the identical movement described by Laverah, in connection with his malaria bodies, as that of the " disturbance of boiling water."
The white cells of the blood further have the power of throwing out pseudopod-processes, which, if thread-like or filamentous, are called cilia or flagella, and these protoplasmic offshoots can be detached and lead for a time an independent existence. The ordinary forces of the circulation, the heart and the elasticity of the vessels, are not sufficient to account for the whole of the movement of the blood in the capillaries, and it seems, therefore, highly probable that both the intracellular circulation called " swarming," and the evolution of "pseudopods," which is a primitive force of the circulation, are what Pettigrew long ago described as those occult forces, which regularly assist in the peculiar circulation of the blood cells and of the blood plasma in the capillary system.
A most important point, bearing on the origin of Laveran's bodies, is the source from which the blood cells are derived. They are largely manufactured or elaborated in the spleen or liver. In man the red cell is not nucleated; but in the human embryo it is nucleated, and it is also nucleated in the frog, and in the frog the nucleus is clearly the intracorpuscular stage of the white cell. Resident at Hyderabad were directed to make observations on the organisms of malaria, and were specially enjoined to pay particular attention to the life-history of the " parasite." At the time this letter was received in my office we had been working for several months at the microscopic appearances of the blood in malaria; and it appeared to me that before Laveran's bodies could be properly assumed to be parasites they must be shown to have an independent existence outside the human body, and that a likely habitat for them, if they had such an existence, would be the body or the blood of frogs, frogs being known to flourish where malaria abounds.
The examination of the blood and of the liver and spleen of frogs was undertaken while the animals were alive (anaesthetised). In the blood and in the free protoplasm of the liver and spleen we discovered, to our astonishment, not Laveran's bodies, but their perfect and complete analogues. In the liver and spleen of frogs were found small protoplasmic cells and granules, identical with those contained in the white blood cells in man, "swarming" with the same movement of boiling water which Laveran had discovered in his organisms, and which we had discovered in the leucocyte. We also found blood cells in every stage of development, and the white cell could be traced from its origin as an intracorpuscular body, when it sometimes becomes the nucleus of the red cell and at others becomes a free and independent leucocyte, until it changes into an extracorpuscular body, by bursting through and incorporating with itself the red cell. The white cell in the frog has to serve the purpose of nutrition of a simple, slow, cold-blooded, amphibious animal, and the processes of its development are correspondingly simple and easy to follow. In man the blood cells are unquestionably formed on the same lines as those of the frog, but the nutritive processes are so complex, and the difficulties of examining the blood glands during life are so insuperable, that it is correspondingly difficult to follow the stages of the developmental processes. It is a curious fact, however, that wherever difficulty arises in tracing out the analogy between the two, assistance is afforded by Laveran's bodies.
Lastly, the "swarming" movement of the protoplasm and of the young protoplasmic cells in the spleen of the frog indicate that there is a double circulation in that organ, and very probably in the liver also. This view receives confirmation from the discovery of Roy, extended by Schafer and Moore, of the rhythmic contractility of the spleen. I mention this here, because the double circulation in the spleen may turn out to have an interest bearing on the diurnal variations of the temperature in health, as well as on the periodicity of malarious fever when those variations are exaggerated.
In the light of the above physiological facts we are in a position to consider the actual value of the characteristic features of Laveran's bodies, which have been made the foundation for the belief that they are parasites living in the blood.
1. They are intracorpuscular in one stage of their existence. But the white cells of the frog's blood, which are the analogue of the human white blood cell, are at one period of their existence intracorpuscular bodies, and no one would dream of calling them parasites.
2. Laveran's bodies are at another stage of their life extracorpuscular. So are the white cells of the blood.
3. The free body changes its shape and becomes oval or crescent-shaped. The crescent is supposed to be a parasite and to "devour" the red blood cells. There is nothing remarkable about the change of shape of the crescent. All cells which contain granules tend to become spindle-shaped when the granules collect in the centre of the cell, and round again when they spread out to the margin, and the red blood cell of the frog in which the granules of the nucleus are collected in a co mpact mass in the centre is itself spindle-shaped. The resemblance between the red blood cell of the frog and the crescent is so marked, especially when the latter is changing its shape, that it cannot be accidental. The true semi-lunar shape which the crescent assumes is certainly very curious and interesting; but it only takes this shape when the granules are collected quite in the centre, and the cell is consequently very markedly spindle-shaped, as a mechanical result of the force of the blood current. If you apply the methylene blue stain to a preparation of fresh blood, first to one side of the cover-slip and then to the other, so as to create currents in opposite directions, you can make the crescent semi-lunar in either direction in which the ends are wafted by the current created by the stain.
Fourthly, the granules in Laveran's bodies occasionally undergo a " swarming it is conclusive evidence of anything is merely evidence that they are related to the white cell. The proof is clinched by the discovery of the same swarming movement in the normal protoplasmic cells and granules in the liver and spleen of frogs.
The same thing may be said with regard to the development of cilia or flagella in connection with Laveran's bodies. In view of the elementary truth that ciliary and flagellate varieties of pseudopods are known to be present, and to constitute normal forces, in the circulation in plants and animals, there does not appear to be any reason why they should be described as signs of parasite life only when they occur in connection with Laveran's bodies in the fever blood of malaria.
We now see that none of the qualities of Laveran's bodies warrant the assumption that they are parasites. On the contrary, they have their complete analogues in the cells of the blood both of man and of animals. Moreover, they are not present in the blood in a considerable proportion of cases of malarious fever of the most fatal and chronic types. They cannot therefore be the cause of the fever. If Laveran's bodies were the cause of the fever in malaria, the plasmodists would surely have been able before now to isolate them in pure culture, and to demonstrate their existence outside the human body. Dr. Patrick Manson states that " the intravenous injection of blood containing this parasite into a healthy individual is followed by the multiplication of the parasite in the blood of the person inoculated, and also by the occurrence of the characteristic fever." There can be no justification for employing intravenous injections of malarial blood in the human subject, but during our investigation we did employ them repeatedly in dogs and in monkeys. When they produced any effect at all, it was to give rise to a sharp attack of fever which passed off on the same day, and was not accompanied by the formation much less by the multiplication of Laveran's bodies in the blood. According to my experience, which is, however, confined to cholera cases, the intravenous injections of healthy blood or of saline fluid produce similar effects in man. They give rise to ague and fever, but the symptoms so produced by the saline fluid are most assuredly not malarial. From an examination of a very large number of spleens and livers of frogs, which are always healthy, we have come to the conclusion that frogs are immune against malaria. We therefore, with his consent, fed one of our fever patients for several days on the spleens and livers of frogs, and gave him daily subcutaneous injections of frog's serum. This treatment had no effect in arresting the attacks of fever, as it might have been expected to have had if the cause of the disease had been (a) a parasite in the blood against which the frog is immune, or (6) a defect in the spleen of the same nature as those defects of the thyroid gland which produce diseases which can be remedied by thyroid feeding.
Enough has been said to show that Laveran's bodies are not animal parasites living in the blood. The relationship between them and the normal blood cells is well brought out in this table,* which makes it perfectly clear that in every phase of their existence Laveran's bodies have their analogue in normal blood. We have dealt with three forms of blood cells :?
(a) Those of the frog, in which development is slow and easy to follow;
(b) Those of the healthy human subject, in which development is so rapid that it is difficult to trace except in the way of analogy with the frog; (c) Those of the malarious human subject, called Laveran's bodies, which are diseased or degenerate, but in which the development is not so rapid as in the healthy human blood cells, and in which the analogy to normal human blood cells on the one hand, and to frog's blood cells on the other, can be traced without difficulty. A study of Laveran's bodies renders many points in the physiology of the blood clear and distinct. Thus their intracorpuscular stage indicates that the human white blood cell begins life as an intracorpuscular body. The extracorpuscular stage is synonymous with the free and independent existence of the leucocyte. The crescents indicate the spindle shape of the red cells, which is normal in the frog and other lower animals; and the swarming movement, and the development of ciliary or flagellate pseudopods affords strong presumptive evidence that these circulatory forces, which are recognized conditions of the circulation in animals and plants, are regularly at work in the capillary system of man. [May 1896.
[fc only remains to state or re-affirm the source of origin of Laveran's bodies and to consider the theories of malarious fever based upon it to the extent which is warranted by actual facts. The spleen is undoubtedly the organ mainly concerned in the production or elaboration of the white blood cells, though other blood glands assist in the process. We have just seen that the analogy between Laveran's bodies and human blood cells, as well as those of the frog, which are manufactured in the liver and spleen, is close and absolute ; and in the third place, the spleen is invariably diseased in malarious poisoning. From these three facts it is evident that Laveran's bodies are merely the kind of degenerate blood cells which are turned out by the spleen when it is dragged down from its high pinnacle of evolution by malaria. The precise manner in which malaria acts upon the spleen can only be determined by future observation. All we know at present is that in certain localities and climates which we call malarious, enlargement of the spleen with fever and anaemia is endemic, just as we know that in other localities and climates enlargement of the thyroid gland with bronchocele and various constitutional symptoms, and in others again stone in the bladder, are endemic.
Our theory of malarial fever then is that it is produced by the action of malaria on the spleen, and that the production of Laveran's bodies, which are not found in anything like all cases of malarial fever, is one of the effects of the distempered condition of the spleen, of splenitis.
Several facts point irresistibly to this conclusion. For instance, congestion of the spleen characterised by enlargement or tenderness, or both, is the most constant of all the symptoms of malarious poisoning. Secondly, it is the sign on which reliance may most safely be placed in making the diagnosis of the malarial origin of fever, and if it is not present it is generally well to consider the advisability of excluding malaria as the cause. In the third place, the only drug which can be trusted to cure enlargement of the spleen from malaria, and the fever which springs from it, is quinine, and it restores equally those cases in which Laveran's bodies are, and those in which they are not found in the blood. Lastly, when Laveran's bodies are present, they attest in terms which are unmistakeable that the spleen is the organ primarily affected by malaria.
The first effect of malaria 011 the spleen is to disorder its functions, and the patient gets fever sometimes markedly periodic, sometimes not. It must not be forgotten that the temperature of the blood in health shows regular diurnal variations between 97 and 99, which depend to a lavge extent upon the periodic nocturnal inactivity and the diurnal activity of the spleen.
The periodic attacks of fever are amply accounted for by the view that they are exaggerations of the diurnal activity of the spleen. The disturbance of its functions may cause the diurnal variations to be exaggerated daily?quotidian ague, or every alternate day?tertian ague, or every third day?quartan ague. As the disorder of the spleen increases, its function of regulating the diurnal variations of temperature becomes less clearly pronounced; they are, as it were, lost in the disease, and as a consequence the attacks of fever seldom maintain periodic regularity for any length of time, and they become irregular. If the irritation of the spleen is veiy great or if it is accompanied b}^ derangement of important organs like the brain, the liver, the stomach, or the bowels, the fever may be irregular or continuous from the onset.
As the disease progresses the spleen is no longer able to elaborate its full complement of perfect white cells. It manufactures a certain number of imperfectly developed or abnormal cells which pass into the blood; and these are Laveran's bodies. The symptoms produced by the presence of these bodies in the blood are easy to understand; they are symptoms of disordered nutrition. Instead of receiving their normal supply of life-giving white cells, all the tissues of the body get a proportion of Laveran's barren innutritious and not unfrequeutly lifeless organisms. It is not surprising that a patient who has malarial fever is generally pale, and has headache or perhaps severe cerebral symptoms, with indigestion, constipation and derangement of the liver, or that he feels very ill and becomes thin ; the nutrition of every tissue and organ in the body suffers. Finally, when the enlargement of the spleen becomes as we say chronic, its functions as a blood-forming organ are entirely in abej^ance ; even the degenerate cells of Laveran are no longer produced, and the anaemia becomes permanent and profound.
Such is a brief outline of our theory of the action of malaria.
We claim for it that it confirms the principles on which our predecessors, who were by no means the ignoramuses they have been made out to be, practised successfully in India. It explains, as no other theory will, the phenomena associated with acute and chronic malarious fever, and it suggests a long vista of possibilities, as regards the action of the spleen and the reaction of the tissues on the blood in such conditions as inflammation, gangrene, septicaemia, leucocythsemia, and anaemia generally. Moreover, it is the only theory which accounts satisfactorily for the action of quinine in enlargement of the spleen and malarious fever. Quinine acts directly as a specific on the diseased spleen and through it on the white cells of the blood, and this teaches us not only its effect in curing malaria, but also its unique action as a tonic, and its prophylactic action against cholera and other infectious diseases when they are epidemic.
